























































































































































































































































































































































	Verification Monitoring Report and Analytical Update for the Durango, Colorado, Processing Site
	Contents
	Abbreviations
	Executive Summary
	1.0 Introduction and Purpose
	2.0 Site Background Information
	2.1 Site Operations/Surface Remediation
	2.1.1 Mill Tailings Area
	2.1.2 Raffinate Ponds Area

	2.2 Hydrogeology
	2.2.1 Mill Tailings Area
	2.2.2 Raffinate Ponds Area

	2.3 Land/Water Use and Institutional Controls

	3.0 Data Evaluation
	3.1 Mill Tailings Area
	3.1.1 Background Water Quality
	3.1.2 Milling-Related Contamination
	3.1.3 Spatial and Temporal Variation in Onsite Water Quality
	3.1.4 Potential Mancos Shale Influence
	3.1.5 Potential Effects of the Slag Layer
	3.1.6 Protectiveness of Post-Surface-Remediation Groundwater Quality
	3.1.7 Evaluation of Natural Flushing
	3.1.8 Summary of Mill Tailings Area

	3.2 Raffinate Ponds Area
	3.2.1 Background
	3.2.2 Trends
	3.2.3 Post-Surface-Remediation Water Quality
	3.2.4 Summary of Raffinate Pond Area


	4.0 Conclusions and Recommendations
	5.0 References

	Figures
	Figure 1. Durango Processing Site Features and Sampling Locations
	Figure 2. Well Construction and Stratigraphic Logs for Existing and Historical Wells
	Figure 3. Mill Tailings Area Existing and Historical Wells
	Figure 4. Uranium Concentrations in Background Wells
	Figure 5. Sulfate Concentrations in Background Wells
	Figure 6. Uranium Concentrations Wells 0612 and 0633
	Figure 7. Uranium Concentrations Wells 0622, 0629, 0635, and 0863
	Figure 8. Uranium Concentrations Wells 0617, 0630, 0631, and 0634
	Figure 9. Sulfate Concentrations Wells 0612, 0617, and 0633
	Figure 10. Sulfate Concentrations Wells 0629, 0630, and 0634
	Figure 11. Sulfate Concentrations Wells 0622, 0631, 0635, 0863
	Figure 12. Uranium Plume Maps Pre-Remediation (1983–1994) and Post-Remediation (2001–2013)
	Figure 13. Generalized Sulfate Plume Maps Pre-Remediation (1983–1994) and Post-Remediation (2001–2013)
	Figure 14. Chloride Concentrations
	Figure 15. Magnesium Concentrations
	Figure 16. Nitrate as NO3 Concentrations
	Figure 17. Selenium Concentrations
	Figure 18. Cadmium Concentrations
	Figure 19. Manganese Concentrations
	Figure 20. Molybdenum Concentrations
	Figure 21. Zinc Concentrations
	Figure 22. Uranium Concentrations and 234U/238U Activity Ratios in Groundwater Samples Collected at the Durango Mill Site in 2001
	Figure 23. Uranium Activity Ratios at Durango and Other UMTRCA Sites
	Figure 24. Uranium Activity Ratios: Shiprock Terrace and Durango
	Figure 25. Uranium Activity Ratios: Shiprock Floodplain and Durango
	Figure 26. Average Sulfate Concentrations Versus Percent Screened Across Mancos
	Figure 27. Historical and Current Cadmium and Manganese Results
	Figure 28. Cadmium Time-Concentration Plot for Well 0612
	Figure 29. Manganese Time-Concentration Plot for Well 0612
	Figure 30. Uranium Time-Concentration Plot for Well 0612
	Figure 31. Regression Results for Average U (Natural-Log-Transformed Data)

	Tables
	Table 1. Summary of Background Water Quality for the Mill Tailings Area (from SOWP; DOE 2002a)
	Table 2. Updated Background Statistics for Selected Constituents (1994+)
	Table 3. Tailings Pore Water Samples (from DOE 1991)
	Table 4. Groundwater Data for Former Tailings Area Alluvial Wells—1987 to 1991 (from DOE 1991)
	Table 5. Mann-Kendall Results for Mill Tailings Area Wells
	Table 6. ARs and Total Uranium for Mill Tailings Area Wells
	Table 7. Uranium (mg/L) Statistics for Mill Tailings Area (1994 Through 2004)
	Table 8. Uranium Attenuation Analysis Results
	Table 9. Mann-Kendall Results for Uranium in the Raffinate Ponds Area
	Table 10. Uranium Statistics for the Raffinate Ponds Area (Data Collected 1995 Through 2009)

	Appendixes
	Appendix A Groundwater and Surface Water Quality Data
	Attachment A-1 Mill Tailings Processing Site (DUR01)
	Attachment A-2 Raffinate Pond Processing Site (DUR02)

	Appendix B ProUCL Output
	B-1. Statistics for Background Wells—Mill Tailings Area
	B-2. Mann-Kendall Test results—Uranium for Mill Tailings Area Wells (1991+ data)
	B-3. Mann-Kendall Test Results—Uranium for Mill Tailings Area Wells (2001+ data)
	B-4. Mann-Kendall Test Results—Sulfate for Mill Tailings Area Wells (2001+ data)
	B-5. Post-Remediation Uranium Baseline Statistics—Mill Tailings Area Wells
	B-6. Post-Remediation Uranium Baseline Statistics—Raffinate Ponds Area Wells

	Appendix C Regression Output from Excel




